Characterization of the in vivo acceptors of the mycoloyl residues transferred by the corynebacterial PS1 and the related mycobacterial antigens 85.
Mycolic acids, long-chain (C70-C90) alpha-alkyl, beta-hydroxy fatty acids, are characteristic cell envelope components of mycobacteria; similar but shorter-chain substances occur in corynebacteria and related taxa. These compounds apparently play an important role in the physiology of these bacteria. The deduced N-terminal region of PS1, one of the two major secreted proteins of Corynebacterium glutamicum encoded by the csp1 gene, is similar to the antigens 85 complex of Mycobacterium tuberculosis which has been shown to be associated in vitro with a mycoloyltransferase activity onto trehalose. Overexpression of PS1 in the wild-type strain of C. glutamicum suggested the implication of the protein in the transfer of corynomycolates, evidenced by an increase esterification of the cell wall arabinogalactan with corynomycolic acid residues and an accumulation of trehalose dicorynomycolates. Overexpression of truncated forms of PS1 demonstrated that the crucial region for transfer activity of the protein involves all the region of homology with antigens 85. To establish the putative mycoloyltransferase activity of PS1, a csp1-inactivated mutant of C. glutamicum was biochemically characterized. Inactivation of the gene resulted in: (i) a 50% decrease in the cell wall corynomycolate content; (ii) the alteration of the permeability of the C. glutamicum cell envelope; (iii) the decrease of the trehalose dicorynomycolate content; (iv) the accumulation of trehalose monocorynomycolate; and (v) the appearance of a glycolipid identified as 6-corynomycoloylglucose. Complementation of the mutant by the csp1 gene fully restored the wild-type phenotype. Finally, a mycoloyltransferase assay established that PS1 possesses a trehalose mycoloyltransferase activity. To define the in vivo function of antigens 85, the csp1-inactivated mutant was complemented with the fbpA, fbpB or fbpC genes. Complementation with the different fbp genes restored the normal cell wall corynomycolate content and permeability, but did not affect either the fate of trehalose corynomycolates or the occurrence of glucose corynomycolate. Thus, PS1 is one of the enzymes that transfer corynomycoloyl residues onto both the cell wall arabinogalactan and trehalose monocorynomycolate, whereas in the whole bacterium the mycobacterial antigens 85A, 85B and 85C can transfer mycolates only onto the cell wall acceptor in C. glutamicum.